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(54) PCMCIA input/output card connector 

(57) An input/output electrical connector (18) is 
compatible with the PCI^CIAOpen System Standard. A 
PCMCIA card assembly uses the connector. This con- 
nector (18) is a card I/O connector or header that Is 
mounted on the edge of a PC card. The connector in- 
cludes a plurality of terminals (60) Insert molded in a 
housing (20). The housing includes a keyed spline (38) 
and an oppositely facing contact surface (50) with the 
tops of a row of terminals (60) exposed. The spline is 
molded by a mold slide that is retracted parallel to the 
tongue and groove keys and to the terminals (60). Mold- 
ed ribs (54) are formed in front of the terminals to prevent 
stubbing during mating. A clam shell shield (80) sur- 
rounds the housing and a frame section (100) on the 
front of the shield defines the peripheral mating interface 
on the card I/O connector. The shield also includes 
mounting tabs (82) for securing the shield (80) and the 
connector (18) to a PC card without the use of separate 
rivets or fasteners. 




Printed by Jouve. 7S001 PARIS (FR) 




2 



1 



EP 0 729 206 A2 



2 



Description 

This invention is rebted to elecirical conn actors' for 
providing an interface' between a printed circuit card and 
an external device or component More specifically, this s 
invention is related to an input/output electrical connec- 
tor which can be-used with a PC Card, such as a PCM- • 
CIA card a^emblyystill more specifidsllly, this Invention 
is related to an input output electrical connector or head- 
er that complies With the PCMCIA Open System Stand-'^* io 
ard for I/O Connectors arid can bb used as a local area 
network connector. ' a modern sihiplie Implementation 
connector/ 6ra mckJeihri nriultifurictlonal connector. ■ 

The Personal Cbmputer Memory Card Internatiorial 
Association (PCMCIA) is ah organiziatidri composed of 
a numberdrmanufadtur^rb of ^ 

rlpheral equipment: This' orgkriization has established ' 
standards or specifications for memory cards used with 
computers and especially for use with laptop, notebook • 
or portable computers. PC carids which meet this PCM- 20. 
CIA standard' are credit card-^izecl wafers. This dimen- 
sions of a PCMCIA standard cand assembly are 85* mm. ■ 
in length and 55 mhn. wide.These cards employ a high ■ 
density electi^ical doririectbr to connect the' PC ca^ 
the personal computer or other computing' -equiprneht - 2S ■ 
with which the i=>CMCrA caVd is to be used: This- high 
density elTOtrical cdhrieStor includei a number of sock- 
ets which rnate with pins oh the computer* This high den- 
sity connector meets th^ requirements of PC Card- 
standard; Release 2.0; PCMCIA^ (Septerhber'1991) 30 
which defines the PC Card's phys'lcial outline and the- 
connector system qiiaiifidatibii td^^^^ 
ing reliability, durability and erivlrohmehtal test pariame- 
ters. '-v • -/-vf: ■ r'> V V . - ; •,• ii. : 

PCMCI Acards can bik us6cl with laptop or notebook 3S 
personal computers td i)rdvlde'Sn interface :to a peripH- ' 
era! device isiicH as an external floppy disk drlviBl PCM- 
CIA cards can also bie used as nnehibiry cards, including 
Flash. EPFtoM, DRAM or as othefr menro 
used In these applications this PCMCIA cards are Insert- « > 40^ 
ed into a card sk>t and into engagement with a standard 
high density '-conri^toi^ mourited ori a printed fcircuit '-"i 
board in Ihe^tbrripiiter ' ^ 

PC MCI A' cairds are riot linriited to use as memory 
cards or i^xt^mal floppy disk drives that have no external - 45 . 
connection other thart their cdhhection to the computer. 
These cards' can aUb'tSe used as part of ah external mo- 
dem which' is connected to an external telephone line or 
as part of a Idcial ar^ea network Ihtierface Assembly/ Mo- 
dems and Ibckr area networks iri' turn r^ulre specific "So.^^ 1 
cable interconnections. For example, a hnodem wHl typ- - 
ically require ian R J -11 six position cohniefctor for an in- 
terface to a'standard telephone line. 'Different local area ^ 
net works typically require different cbnnectlbnsV These ' 
local area network interconnections Include RJ-45 eight ss 
position connectors for shielded- or unshielded twisted 
pair, coaxial connections for Ethernet and fiber optic 
connections for FDDI bcal area networks. One ap- 



proach to Implementing these various connections is to 
use a cable assembly with male and female I/O connec- 
tors to the PCMCIA card at one cable end and the spe-. 
cific media connector interface on the other cable end. 
PCMCIA Card Standard Release 2.0 defines an Open 
System Standard including a common male and female 
I/O Interface. This Open System Standard = includes 
three distinct mating key configurations. One key is for ; 
local area network applications including Ethernet, To- 
ken Ring, Arcneti Fast Ethernet and ATM. A second key 
configuration is for rModem Simple Implementation. A 
third key configuration ls for Modem Multifunctional. 
These Open System mating Interface key configura- 
tions are formed on a keyed housing spline which com- 
prises a generally flat protrudingiblade on.thejnsulative; 
housing of the Card I/O connector mounted, on the PC- 
MCIA card assembly. Different tongue and groove con- 
figurations are forrned oh. one surface of this keying 
spline. Prior art Open System compatible connectors 
use keys seleistively .insettable in grooves on; the keyed 
spline to define these different key configurations: Indi- 
vidual keys or tongues are 1.60 mm wide and protrude 
above the splinesurface by O.250 mm. Grooves are sim^ 
ilarly 1 .60 mm wide and are recessed intothe.spilne sur- 
face by 0.250:mm: Adjacent key8>and^grooves> are lo- 
cated on 4.0 mm centerilnes.rSide edges of.the keyed 
spline are angled to provide additlorial: keying, to distiri- 
gulsh between the three standard configurations. 

Pin terminals are located side.by side on the oppo- 
site surface of thisi keyed spline. jThese .standard con^ 
nectors include. up to fifteen pins spaced apart on 0.80 
mm centerlines: RIns I and 15 are make first, break last 
contacts having a length of 3.9. mm. Pins 2-1 4 are signal 
contacts have a length of 3:0:mm. The.front ends of. the 
longer make flrst„,break> last contacts on the ends of the 
terminal array are; closer to the forward edge of the 
keyed connector spline than the signal contacts. There- 
fore, the make first, break last contacts will engage cor- 
responding contacts of :;the standard cable connector 
while the signal contacts are disengaged to prevent ex- 
traneous signals or excessiveislgnaljevels from being; 
transmitted on pins 2r1 4.' , : :j . 

The Open System Standard defining the I/O config- 
uration ts.tintended tO'^promote availability,. of.. miJlti- 
sourced l/O.connectors satisfying PCMCIATnnandated. 
design criteria by promoting uniform imp lenientat Ion .in- 
terfaces. However,:there is no requirement that.allJ/O 
connectors meet this standard., Nonstaridard I/O con- 
nectors will function properly provldecj.that conripatible 
male and female configurations are used. There>are a 
number of priorxonfigurations which predate. the Open 
System Standards. U.S. BatentJ5,33P,360 discloses a 
memory card frame kitwhich uses an I/O corinectpr that 
does not employ the keying .configuratlori nriandated by 
the PCMCIA Open System Standard. That connector in- 
cludes an array -Of pin terminals located on one side of 
a housing spline, but: does . not employ, tongue and 
groove keys on the opposite spline surface. That con- 
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nector also* employs an insulative. housing with a D- - - other high density, small PC card applications. This in- . 
shaped mating Interiace.. A keying rib extends between-. put/output connector includes an insulative housing 
the D-shaped peripheral mating interface and the pen- which is insert rnolded around terminals. TJjie terrriirials . 
trally positioned spline on commercially available con- . • . are positioned -along one surface of a.hoysing. s^^^ _ 
figurations of this connector. Other commercially availr 5 , .which is formed by a seption of the iriold which is sh 
able versions of I/O connectors include a mating, inters . parallel to the .lerrninals cJuririg extraction of Jhe .insbrt ^ ^ ^1"* 
face in which the outer periphery is defined by a shield ^ - molded housing subassembly frorj) the chousing iwld. ^ ... 
with distinct housing keys located, on the> sides of the The housing spline includes molded ridges. e * 
mating interface. Versions of these connectors man u- . between the forward edge of the housing spline and the . , 
factured by AMP Incorporated employ insert molded io forvvard end ofi each terrninal to protect the terrriirals 
housings In which the terminals are held in position in ar: . : .vyhen acable connector is cpppecte^jp the ^dge moMrit: 
mold by mowing pins and the housing is then Injection ; ed card l/O connector containing th^e t^^^ . , 

molded aroundtheterminals and the molding pins: The o: / More specifically the card I/O connector includes a 
sections of the mold move -towards and away from the ; ... mojded insulative housing having, a.base and a te^ . 
housing spline and- perpendicular.to the- orientation, ot,, ?^ -. spline extend^^ An array oj 

the terminals.'The molding pins also move. away. from .. ternninals are^positionedalorig pr}e su^rt^^^ . 
the housing and small holes, through which the teirni- - - ^ spline. Tha jnsulative housing Js insert mpld^ around , , . 
nals are exposed are left in the conventionally Injected r . the portion of.the terrriinals extendirig^ 
molded housing. : ?^ _ ofthe housing. The rear portipp of the t^^^^ 

I/O connectors that meet the PCMCIA Open Sys-v . figured to mate wit^ a PC.Card. and^^ preferredem- . 
tem Standaird for I/O connectors are also comnnercially: . « bpdiment, the. rear terminaj portions comprisp ^urface 
available. Honda Connectors markets and sells a Type . :.,nripunttenTiirnal sections. The keyed spline is molded us^^^^^^ , ^, 
I Open System shielded I/O connector in which the : ; wing a moldislide which is shifted parallel.to the portion ^j^,. 
shield defines the outer mating interfaceuThe shield on • ,pf-the terrninals positioned -alpng the lower surtace o^^ .. . 
that connector is wrapped around ah insulative housing, o^^, - the spline .and parallel ;to the. tongue an^^^ 
anda keyed spline extends from the front of themain - . .vyhich are fprmed along the top of; th 
body of the insulative houising Grooves' are molded on . ; terminal contacts can thep be held in. positim^^ 
the housing spline and discrete tongues or ^male keys : . rmpld. Small positioning pins rieed nptbe included in the ... , 
are inserted into these grooves toform the distinct keyed . ... mold. These small moki pins are relatiyelyfragile pa 
configurations defined by theOpen Systems Standard: r.^^0-» of a mold arid -would tend to reduce its life or increase, 
The insulative housing includes hold down protrusions. . ^^ • o :mold nriairitenan.ce. By prqvidirig lead in sections 
Each protrusion contains a rivet to secure the. I/O com. mold, the array of. closely spaced srnall piris.canbe.j^ 
nector to an edge of the PG card. Individual contacts are : . serted and proper ly. posit ion ed while red ud^^ 
inserted through the mainbody of the insulatiye housing; - sibility of damaging the pins. The useof annold slide to 
Into positiori on th(9 lower surface of the. housing spline.- r^s , ;form this spline aisp permits different keyed, spline^ l9«i ,; -: 
The fonward edges of the make first break last contacts; ; be molded,. by :f imply using me appropriate nrio|d,^lide.^ . . 
are exposed along the front edge of the spline.: - ^ . \The top and bottpm rppid cavities need not be^^^^^ 

Foxconh Connectors also hnarkets an card I/O con- Different keying; configurations can therefore be effi- . 
nector which meets the PCMCIA' Open System Stand- m • ciently molded without the needfpr a s^^^^ > 
ard. This latter card I/O connector is a thicker Type II . tlonin whfeb keys are insert.ed l^^^^^ = 
connector in which' the peripheral mating interface }is : v:,terns. v t. W' v : -'^ : , o-? ; ^ 

formed by the insulative housing. A shield: is- inserted>:;;'v- ; - h The l<eyed spHne iricludes^molded ribs in frorit of,. , , 
around a portion of the housing. This^shield does not ' each terminal. These ribs protect the terminals, during. 
extend to the forward ^edge of the housing, leaving-anf ; ..i. mating sq that a rpating connector cannot engagp, the, ^ 
unshielded gap. This jDribf-art conhector also includes' 'r.45 . , ,|ront end of a terminal and bend it back. Since tfip keyed 
contacts that are inserted through holes in the housing . ^ ; .: . spline is forrnpdsby a mold slide. which moves, para^ , 
base and that are positioned on the lower edge, of the ;the termlnals;4hese,ribs car? be .easily molded, These ... 
housing spline: Iridividual keys'^are similarly iriserted in : n ribs are especially iirjiportant when y . 
molded grooves on the spline lower surface todefine. . . longer make first,, break lastipins, which are 
different keying^ configurations: The front ends- of the. i^o .rforward edge of the spline. and are therefore pt^^^ 
make first, break last contacts-are also exposed along : : more likely toibe damaged.. . ^ ,. - 
the fonward edge of the housting spline. . : , Perhaps, niost significantly this small conrieptpr 

The input/output electrical connector disclosed and v ^ typically including fifteen terrninals, an insulatiye hoys- .'^ 
claimed herein is specifically intended for use In a .PC- 5 uing. two striker plates for mechariically engaging a j^^^^ 
MCIA card assembly /Mthough specifically iritended for 5Si . ing cable/connector, and a single-piece clanrishen . , . 

use in a connector which hneets the requirement of a = is also readily .adaptable to autpmation to reduce rp^n- ..^ 
Open System Standard, this connector can also be used t ufactu ring cost. , • : v , 

with other versions of PCMCIA card assemblies and- Embodiments of the invention will now be described. , 
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by way of example with reference to the accompanying ' 
drawings in Which: 

Figure 1 Is an exploded' perspective view of th^ - 
components^ of a representative PCMCIA card assem- 
bly using in input/output' elect rjcal-c^^ rneeting s 
the requirements of the PCMCIA open systems stands 
ard. " ■ ■ ^ r ^- • • • / 

Figure 2 is a perspectK/e view of the preferred em^ 
bodiment of ah inpiit/butput electrical connector which 
meets the rjBquiremerits of the PCMCIA open systenis " io 
standard. ^^■*" ' ''' " - ' - 

Figure& is an exploded perspective vie^^^^ 
ferred emb&imept of this invention showing the main ' 
housing subassembly, the shield and the Striker' plates 
used in this electrical connectdr . ' ' ' is 

Figure^is atop plan Viewof the ho 
biy of the preferred embcdinrie of this Invention show- 
ing the keyed housing spline. ' ' 

Figure's Is a front' view of the mating face of the- ' 
housing sub^s^drhbly/sKowhiri Figure 4, showing Vtie ''^o 
keyed housihg isplihe arid the position bf-the terminals* • ' 
on the lower%urtace bf the keyed ho = • 

Figure 6 is a bdttorn plan View of the housinig sub- ' • 
assembly shbwn in Figures 4 and 5 showing the terifii- 
nals on the bottom surface of the keyed hdusihg spline. ' "^^ 

Figure 7 is a side "sectional vieW taken along trie 
section lines 7-7 In Figure 4 vyhich extends through one 
of the make first Broiak last terrininals located oh- ^ ^ 
ends of the terminal arrayl ' ' . ^ 

Figure 6 Is a sidib sectional" vii^W taken along the "~30 
section lines 8^&iri'Figure 4 whicH^xtends throuigh'one 
of the signal tertnihails located between the make first. ' - 
break las? terminals: ■ ' 

Figure 9 is a perspective view bf the housing siib^* 
assembty^showing thetemiinal '^35: 

Figure i 6 IS arienlkrged view 
tact surface 'and ^trte terrriihals on the 'housing sub- • 
assembly shown wifhiri''the circle TG-1 0 in Figure 9: ' ■ 

Figure 11 is a pe^^^ • ■ 

in which the''hbusihg;Wbksseri^^ insert^ 40 

molding the tenhirials in the fhsufe^^ 

Figure 1 2 is a side sectional vie wshowihg the man- 
ner In which the Kbusihg subassembly in positioned in ^ 
the shield during fabrication of the connector 

Figurb 1 show's tH^ basic- elemeh^^^ PCMCIA 
card assferfibiy or f r^rne kit 2 that uses ah' input/output^ ^ 
electricat &ririectbr or ^header 18-com with - the — 
PCMCIA 'Of;>eh System Standard. This' PCMCIA card 
assembly 2 cornprlses ian Interface between^a cbrtiput er ' 
or other pr&Wsbr'ahcJ k Ibcai area hetwbrk, mddehn or 
similar system' icomm uri letting with the^^ or 
processor, the h^eart of the PCMCIA card assembly 2- 
is a PCMCIA card or memory card 4. This card 4 is a 
printed circuit board> Circdit erements or corripbneh^ 
used for storing, receiving, tf-ansnriittirig or other stand- ss 
ard data processing or manipuliatioh are mounted on this 
printed ciirduit board. For exahriple, PCMCIA cal-d 2 can ^ 
contain all' of the circuit elehients hecessairy to imple- 



ment a modern, or it ckh compi'ise ai network interface 
card. The specific comjDbnents to be mounted on this 
card or printed circuit board are not shown, since the 
specific circuits are not relevant to the input/output con- 
hector that is the subject of the inventbn disclosed here- 
' in. The PCMCIA card assembly also includes a top cov- > 
er 6 and a bottom cover 8. This PCMCIA card assembly 

2 Is approximately 85 mm; long and 55 mm. wide. 

PCMCIA card assembly =2' has two electrical con- 

-nectors located at bppbsite ends: A s^ket or receptacle 
connector 1 0 is located at one end. This receptacle cop-^ 
nector 1 0 incliides sbcketterminals of conventional con- . 
structran which 'mate with pins protruding into a card slot ' 
oh a compiuter when the PCMCIA card assehnbly 2 is ? 

■ mated with acdrtiputisr Insertion of the card into the stot 
^ arid mating engagerrient-of this connector with the com- 
puter is cohVehtiohal In nature and need not be shown. 
Ah input/output electrical cohhettbr or header or card 1/ 
b connector 18 is located at the opposite end of the card, 
asseiiribly 2. This header 18>ls rnouhted in a peripheral 

• frame forming part of the' lower cover 8 and is soldered . 
to the card 4 in a cutout or notch on this end of the card. 
Surface nxiunt pads '12 are located Uv this notched re^ 
gion adjacent to the edge of the card 4; Two mounting . 

"holes 14 are located oh oppoisite sides^ofMhe array of 
pads 1 2. This' input/output connector or header 1 8 
mates with a cable connector 16> Both vthe cable con- 
nector 16 and the card I/O connector 18 comply . with the, 
PCMCIA Open System Standard v as more specifically 
^described in Release 2.0, Section 3; 1/0 Connector 
iSpecification. > : < 

Figure 2 shows the matinglace of the preferred em- 
bodiment of the PCMCIA Card I/O connector 18l. Figure 

3 shows the rear face -of the conhectorViS and shows 
three different elements, the housing, subassembly inr 
eluding the molded ihsulative housing 20 and the^enmi- - 
nals 60, the clamshell shield 80, and two str I ker^ plates • 
76. Figures 4-8 are detailed -two ^dimensional; views of 
the housihg subassembly/This card I/O cbririector Is relr 

" atively small. Card I/O connector 18 is tapproxlmately - 
17.40 mm wide,'4:40 mm high and 8.80 mm deep. :■. . 
The molded insulative housing . 20 is a one piece 
^ member compriising a base 22 with : two mouriting.arms ^ 
•30 and a keyed housing spline 38 :ext ending, from the 
housing base^22 toward the front ofvthe card;l/0 eonr 
hector 18; The base top surfaces 24 and ;base bottom 
surface 26 are: substantially identicahand are mutually 
' parallel. The b^se rear suirfacie. 28 is {Substantially flat 
and the terminals 60 extend through the base mounting 
" surface. The keyed housing spline 38. is an Integrally 
' molded extension from the front of the housing base 22. 
This keyed'housing spline 38 is substantially parallel to 
the top and bottom base surfaces' 24, 26 and .Is posi- 
tioned between these two surfaces. The side ends - of 
the keyed housing spline 38 are spaced from the two 
base mounting arms 30, and gaps are formed between 
the spline 38 and each mounting arm 30. . . , 
. Slots 34 extend through the base. 22 in alignrhent 
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with these gaps between the spline 38; and the nnounting 
amns 30. As.seen in Figure;5, the mounting arms 30 are 
substantially C-shapedJn cross section with the slots 34 
being positioned. In: the center of the C -shaped cross 
section. Crimp grooves 32 extend between the front and 
rear along the outer. surfaceiof each mounting arm 30. 
The base 22 also, includes a^rib 36. located on the top 
and bottom surfaces. The; crimp grooves 32 and. the 
housing ribs 36 are used to. mount the, shield 80 on the 
molded housing 20 in a manner to . be subsequentlyde-. 
scribed in more detail. . . . , . ; - : - c 

The blade-like keyed housing spline 38 extending 
from the front of the base 22 bas a keying face 48 and, 
an oppositely-directed contact face 50. The entire con- 
tour of the keyingiface 48 comprises keying mearis mat- 
able with a. . compatible ; female;, keyingv surface (not 
shown) on thacablexonnector16. Both of these keying 
surfaces are defined t by the PCMGI A Open, Systems 
Standard so that noncomplemeritary connectprs cannot 
be mated. For example^ a cable connector haying a Jocal 
area network keying configuration cannot be mated .with 
an card I/O:connector having a modem keying cpnfigu- . 
ration. The keying, means fonthe card I/O connector; 1.8 
comprises a series of key tongues . 42: protruding laboye. . 
the centerline^of the spline.- contact; surface 50 and key : 
grooves 44 recessed. below, the contact suilace 50. It Is 
the relative, positk>n, of keys J42:and grooves 44,. along v . 
with the orientation of the angled or chamfered .spline- 
side edges 40 that ^fprm the keying configuration or key- . . 
ing means on:card:l/0:connector.'18. : .i>v 

Contact terminals 60 extend along contact surface^ ; , 
50 on the keyed spline 38. This coritact surface 50 is on, v 
the face on the opposite side of thefkeying spline face . .. 
48 where the tongues. 42 and the^ grooves 44 are jocat- ^ 
ed. This contact surf ace. 50. extends if rom the jfront of 
housing base«22 to the.fbrward spline edge 46. A splirie- : ] 
rib 54, moldedras part of the housing spline 38 extends 
between the forward s spline edge and. the forward end 
72 of each:terminal 60:..These spline ribs 54iprptecl the : ; 
terminals during mating :so :that the mating cable con*: 
nector does not bend the terminalSi.The embodiment of 
the card I/O connector 18 depicted herein also; includes , 
a spline ridge 56 which extends from the base 22 to the 
spline forward edge 46. ilnspection of. Fjgure. lO shows^ 
that this spline rkJge Is loioated, between two tenminals , 
60. The spacing between the: spline ridge 56 and each , 
adjacent terminal is the same as ithe spacing between 
adjacent terminals. The spline-ridge 56; is a molded re- 
placement for an omitted terminal. » As>jWilli be :subser* 
quently described, a spllne ridge 56 is molded, when a < 
terminal Is omitted from the card I/O connector 2; Ter- . 
minals can be omitted when the terminal in that position 
is not used bythe specific PCMCIA card application with 
which that connector is to be used.. A recess:58 is locate. ^ 
ed at the juncture ^between the basid 22 arid the spline 
38 next to the spline contact surface 50. This recess 58 
is also formed during the molding process' and wilt be 
subsequently discussed In more detail. . 



, The terminals 60 are stamped and formed, and in 
the preferred embodiment, these terminals are formed 
from a material such as brass. These terminals are sub- 
> stantially square in. cross ..section and , are 
s . approximately .25 mm on each side. The card I/O con- 
nector 18 corifprming tp-the PCMCjA Open.Systenris 
Standard employs up to fifteen terminals 60. The ceh- 
terline spacing between, adjacent terminals 60 is 0.8 
mm. A row of. terminals 60 includes two types of termi- 
to., nals 62 and 64 that .differ only in their relative, length 
The terminals 62 in positions one and fifteen on the ends 
ofrthe array of temninals function as nnake first, break 
. r. last terminals and are longer than the other signal ter-^. 

. minals 64., The Jength.of the make, first, ^ 
js minals is 3.9 mnh., and the length of the other signal ter- . 
. . minals is 3,0. mip. The foiward ends 72,pt the.^ 
make first, break last terminals are closer to the, f 6 
j spline edge 46 than the forward ends 72 of the ,iother 
' signal ternniinals 64rSO that this terrnlnals engage mating^ 
;2Q ,.x^ble connector ternnirialsf firs (make first) and disen- 
gage after^Jhe other, terminals dun 
last). Generally these make first, break last ternnlnals 62 
' j are ground terminals and their make first, break last con- . 
..figuration prevents undesirable .signal levels fr.orn^being 
2S. transmittedover the .other ^ign^^^ . : 

. . . Each of :the terrninals 60, positioned along the con- 
, tact surface, 50. is.ppsitioned behind a spline rib 54 asi^ 
: previously described. The bottom 68 oif each terminal 
y 60 is slightly betow the portion of the contact surface 50 
f30 r imnnedlately .adjacent.each terminal and the top surface 
. ,66 of each terminal protrudes above the.ajigned spiinie 
ridge 56. Each terminal has a rear sectkDn 74 e^rtending 
: ; from the rear of the housing base 44. This rear sectjpr) . 
,.. . .74 is configured so that , the terminal, can be surface 

:3S .: mount soldered to.a corresponding, surface mount pad 
J : ,.i12 on the J?C.x:ard 4. Each, terminal 60 also ^)rtends , 
- through the/housing base i22.and th^ housing is . insert , 
nriolded around the. terrninals 60. This, insert rrid^ 
: step will b^subseguentjy .discussed in 
^> '. terminal 60:.extenjds.f rQmtt|ie,hpu^ .through 
: o ^ the recess58atthejur)pture pf thebase and.sp^^^ 
:i relative position between the ,termln^ls .60 and thet re- 
-nu cess 58 is^also a function of the insert rnolding. process. 
:r ttp be discussed subsequently... . .. , , 

:is,, ic., The twp.slots tM:e)aend4hrough.thevhousing,ba^^ 
: , 22 and are aligned with the gap,-between the moMnti^^^^^ 
V ,arms 30 and- the housing spline 38. Each slot 34. re- 
.;ceives a striker plate reinserted from the rear of the > 
• i/ o.hpusing. As shown in. Figure 3, each striker plate, .76 in- 
.50; dudes a rectangular opening 78 adjacent the.f ront edge 
: : ..of the striker,plate. Thispperiing 78 is positioned to en-, 
:, gage a latch or;! the cab|e cpnnector 16 when the, cable 
^ connector and the card I/O coririector are mated. -The. 
r -. . ,i position of this latch on the cat;>le connector. 1 6 js spG»c-. 
ss . ified by PCMCIA Card Standard Release 2.0. 

The striker, plates 76 are inserted into slots 2^4 prior 
to assembly of the shield 80 on thei housing .20.. The 
shield 80 is a clamshell. staniped and formed nriember. 
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The preferred embodiment of the shield is formed from 
stainless steel. Shield 80 has a top section 86 and a bot- 
tom section 88. two shield tabs 82 are bent down from 
the top shield section 86. as best seen in Figure 3. These 
shield tabs* 82 also include distal tab sections 84 that s 
are in turn bent dowii from the shield tab 82. These distal 
tab sections are dimensioned to fit in the two holes 14 
on the PC Card 4 that are shbwn in Figure 1 . These 
shield tabs can be soldered to the PC Card 4 and serve 
to mechanically isecuire the card I/O connector 1 8 to the ' io 
PCCard4.' ^ ; ' ' 

The shield SO'also includes a friariie section 92'lo- 
cated betweeri the top shield section 86 and the bottom 
shield section i38. Thei top shield section 86 is joined to 
the upper framb section 96 alnd the bottom shield sec- *5 
tion88 is joihedtothe lower frame section 98. This frame 
section is beist shown in Figure 2. The frame section 92 : - 
also includes side frarne siectiohs 100 which join the up- 
per frame section 96 tb the lower frame section 98 at 
both ends. A central bpenirig 9^'is' formed by the upper, 
lower and side franrie "sect ions, all of which are in a com- 
mon vertical plane perpendicular to the housing spline 
38, to the terminals 60 and to the direction in which the 
cable connector i 6 is inserted into mating engagement 
with the card I70'c6rirtec5t6r 18. As shown in Figure '2, 
this central opening 94 Is gerie rally rectangular with two 
chamfered sections located at the top coirners where the 
upper frame'sectioh 96 joins the two side frame sections 
100. The contour formed by this central opening 94 
fomns the peri^Herai rri'ating surface for engagement 30 
with the cable conhector i 6. This cohtoiir is for a Type 
It configuration defined by PCMCIA Open Systems 
Standard, Release i2.0. This standard does not. howev- 
er, require that this peripheral mating contour be formed 
by the shield or by portions of a shield in a common 3S 
plane. 

Shield 80 also includes contact tabs for establishing ' 
ground contacts with both the card assembly and with 
the cable coririisctdr 1 8V Spring tabs 104 are struck from 
the top and bohbm shield sectlbns. Theise^ ' 4o 

gage the top cover 6 and the bottom cover 8 when the 
card I/O connector '18 is attached as part of the card 
assembly 2. A cantilever sprliig sect 90 extends fronri ' 
the inner edge of the upperf rame section 96 toward the ' 
rear of the conhectdr.* This caritllever spring section 90 4S 
is shown in Figure i2-where the shield 80 is shown in 
its partially open position prior to assembly to the hous- 
ing 20. This'cahtilever spring section 90 is positioned to 
engage a shleid bh the cable connector -1 8 when mated 
with the ca^d I/O connector -1 8.' The cantilever spring so 
section 90 extends between the-^top shield sectiorl 86 
and the bbttorn shield section 88; Cantilever spring sec- 
tion 90 also extends between the top shield section 86 
and the keying surface on the hbusing spline 38 when 
the shieldls 'rtiounted bh the molded housing 20. 55 

The shield 80 surrounds the molded housing 20 and 
the mouritlrig arms 30 support the shield 80. Side sec- 
tions 102 extend iiiwairdly from the top shield section 86 



and the bottom shield section 88 and secure the shield 
80 to the mounting arms. The ends of the side shield 
sections 102 are- crirhped inwardly into the crimp, 
grooves 32 on the outside of the mounting arms 30 to 
secure the shield 80 to the housing 20. Slots 106 located 
on the top and bottom sections of the shield 80 are di- 
mensioned to receive ribs 36 molded on the top and bot- 
tom faces of the housing base 22 to provide additional 
retention of the shiekj 80= on the housing 20. Side shield 
tabs 108 exterid downwardly from both sides the top 
shield sectfon 86. These side shield tabs lOSaredimen- 
sibned so that they engage the PC card to support the 
card I/O conniectbr 18. These side shield tabs 108 can 
be soldered tb pads on the printed circuit board to pro- . 
vide additional mechanical security^' Lateral shield tabs 
•110 also extend from the sides of the shield 80. These. 
' lateral shield tabs 110 are located adjacent to the front ^ 
of the shield 80 and extend from the side frame sections 
^100. The lateral shield: tabs 110 Initially are bent rear- 
ward relative to the frame section 92 and then, extend 
laterally out from each 'side of the shield 80. These lat-. 
erally extending tabs 1 1 0 are inserted in slots on the PC 
caird assembly frame on each side of the cutout section 
in which the card I/O connector 18 is nrKSunted so. that 
the connector 18 and the PC card to which it ts attached 
are properly positioned relative to the card frame and to 
the bottom. cover 8. - - ^ . , ; ^ 

As best shown in Figure 2, each part of the shield 
frame section' 92 is; joined to a portion of the shield exr 
tending rearwai'd and perpendicular to the plane of the 
shield section: This frame section 92, which forms the 
peripheral matihgisurface^of the opening 94 through 
which cable conhector 16 is inserted during, malting, is 
therefore relatively robust and rigid and will not signifi- 
cantly deform during connector mating. In particular/.the 
top shield section 86 will not tend to bow outward during^ 
insertion of a cable connector 16 through opening -94..; 
Since the keying surface oh spline 38 faces this top sec^ . 
tibn 86, any tendency off the tbpsection to bow outwardly; 
during mating could permit inisertion of a cable connec-^ 
tor with the wrong keying configuration. : . 

Figures 11 and 12 show two of the steps in tha fab- 
rication the I/O card connector 18. The insulative hous- • 
ing 20 is insert molded around^the terminals 6Q. Figure 
12 shows the extraction from the mold of the insert mold- 
ed subassembly including the terminals embedded, in 
the housing.'The mold used. In this insert molding prbc- 
ess includes thrieerpieces. The top mold piece Includes . 
a cavity, not shown,< which molds. the top surf ace of the : 
housing 20. This top mold piece engages the moldbase 
118 which contains a mold cavity the molds the lower: 
housing surface: The arrow on the top mold piece,]116 
shows that the top mold piece has raised.after the hous- 
ing has been: molded. The lower arrow shows that the 
housing subassembly has been ejected from the cavity 
in the mold base.1.18. The mold used to insert mold the 
housing around the terminals .60 also includes a third 
section in form of a mold slide 114: The arrow in Figure 
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11 shows that this mold slide. 11 4 moves in a direction, 
parallel to the interface between the.top mold.piece.116 
and the mold base 118..The first step in fabricating the 
housing subassembly is to position terminals 60 on a :, 
carrier strip as shown in Figure l 1 in the mold cavity be- 
tween the top mold piece 116^and the mold base 118. . 
The terminals 60 are jolned.to the carrier strip at the.rear, r 
and the forward ends of the terminals; 60; are separate. 
The terminals extend into the mold cavity -toward the 
mold slide 114. After.the terminals are positioned in the 
cavity In the bottom mold base 1.1 8,-the mold slide 114 
moves into position. Then, the: top mold piece, 116;is 
moved into the closed position. The mold slide 11 4 has 
an internal cavity which, includes a . mold surface 112 
which fonmsthe contact surface of ;the housing spline. 
38. The mold surface 112-^ also include , a series of/ 
grooves in which the individual temninals are positioned 
during the insert molding process. The front portion of 
the mold surface 112 extends slightly forward of the re- 
mainder of the mold front face and each groove in this... 
mold surface Includes a lead-in that aligns the individual . 
terminals and insures that the terminals are properly po- 
sitioned in the grooves. This portion^of the mold .is too 
small to be seen in Figure 11. Since this portion of the 
mold surface^112 extends beyond the surrounding area 
on the front of the mold slide; the recess. 58 at the junc^. 
ture of the housing base and the spline 38 Is formed. 
The opposite side of the mold surface 112 forms the.:, 
tongue and groove configuration of the keying surface , 
on spline 36: Since the. tongues 42 and grpoves=44,are 
parallel to the temninals 60.' the^ mold; slide 114 can be • 
withdrawn parallel to the tongues 42 and grooves 44 ai^d 
to the terminals 60 after plastic has been: injected around; 
the terminals.; • ' v. ; r /vrj i-^ 

Molding the:housing splirie SS in thls"manner has v 
several advantages. Since a nuiinberof keylng configu-: 
rations may be required on the' spline, only. the mold . 
slide needs tobe changed to: mold a different connector 
housing. Since each configuration of the molded spline ^ 
is molded with only thls siniple mold change;; there Is no 
need to use the prior art expedient of ^inserting additional • 
keys in a common spline configuration to form different 
keying configurations: These additional:keys»can fall out*- 
during use and require an additional assembly operation 
that adds tb'the manufacturing cost: The grooves on the:v 
mold surface 112 of the nriold slide also position the terr . 
minals in the mold without the need for additional pins 
to hold the terminals in position. The spline. ribs 54:pro-:,. 
tecting the front of the terminals 60:are alsaeasilyjmold- . 
ed using this approach because^hey are^aligned with : 
the terminals, tnsert^moldingalso provides a tight fitting 
interface between the terminals 60 and the' housing 
base 22. Insert molding also facilitates the fabrication of 
connectors^ including only' & portion of the terminals. If 
one or more terminals is unnecessary for aTgiven appli- 
cation, it can be orriitted. The omitted terminals are sim- 
ply punched out of thie terminal lead frame before posi- 
tioning the lead frame in the moldt- Plastic< injected Into' 
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the mold will -then fill up that portion of the mold cavity 

;OthenA/ise occupied by the omitted ternriinal.. There will 
be^no opening in the base 22 caused by the orriission 
of one or more terminals. The groove on thp mold sur- 
face 1 1 2 will also be filled by the injectedl plastic resulting 

- in the formation of the spline/idges 56 shown in Figures . 

.9and 10. . ^. . 

After the housing assembly has been molded by 
this insert molding step, the stiker plates 76 are first in-^ 
serted in the housing and then the shield 90 is positioned 
around the housing. Figures 2. 3 and 1 2 show the simple 
attachment of the clam shell shield 80 to the housing 20. 
These assembly and fabrication steps are^ especial- 

..ly, adapted to the automated assembly of card I/O con- 
nector 18. There is no need to individually, insert or oth; 
erwise handle the terminals and the. terrninaUnsertiori, 
step required by other assembly operations Is eliminat- 

, ed. Small. core, pins which can be darnaged ar;id not 
needed to mold cavities in.the;housing or to F^psltlon the ., 
terminals for insert molding.. The shield is used.tOjSecure 

,the entire conriectpr to the PC card elimlnating| the ex- 

! pensive step of assembling rivets to the connector The 
shield is also fo^med ,in ^, relatively rigid cprifigu ration 

. for more reliabje Keyed corinectorj matin g..Aith9ugh the 
preferred embpdlmerit of Ihls.connector disclosed herer. 
in is compatible with theJ?CMQ|^ bpen SysJe^^^^ stand- 
ard it should be. understood that the advantages of this 
insert molded product and this shield configurations are 

r-.also applicable to. Closed System or proprietary PpMI- 

, OA connector configuration and to other small high den- 
sity electrlcah connectors.. Therefore the eaibodirnent 
depicted herein is representative and is not tl^%SQle,e^Xr, ... 
ample of an electrical connector Jn accordance.yi/ith the, 
invention as disclosed and -claimed herein, , . . 
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Claims 



f 1 i An input output electrical cpnnectoijif or use ia ^ .P.C; 
MClA-card.assennbly.^he cpnnectorcomp^^ 

a > molded insulatiye housing (20) including a 
base (22) with a keyed housing 
tending fpnward.frpm.the base spline hav- 
ing keying means (42,,!44), on pna face, and k 
contact surface (50) pn . the ppposjtef^ce^^ . „ 
a plurality; of terrninals (60). exteriding sfde by 
side through the base ^and along the^housing 
contact .suffaceiWithlhe top .of ea^^ 
Ingrexposed Qlong, the cpntaqt surface, :ea^ 
terminal alsp extending frpm the rear (28)pf the 
base for attachmerit to^a card^in the PCMCIA 
card.assembly;.i ; .; ;* 
- ^ the, connector being characterized in that the; 
.55 terminals (60) are insert-molded tn.the insular 

; tivehpusing (20) with the base (22) being nr}pid- 

. - ed around a pprtjon of . the. tenriinals extending 
therethrough and vyith the contact surface (50) 
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on the housing spline (38) being formed by a 
mold surface (112) initially positioning the ter- 
minals and withdrawn parallel to the terminals. 

2. The electrical connector of claim 1 wherein at least 5 
a portion of the terminals (60) have a'iqrWard end 
(72) inwardly spaced from a forward-edge (46) of 

the housing spline, and the contact surface (50) in- P 
eludes housing spline ribs (54) molded Uetwebn the 
forward ends (72) of the terminals and' the forward iQ / 
edge (46) of the housing spline. ^ / • ' 

3. The electrical connector of claim 2 wherein each*;/ 
spline rib (54) is formed by the/moid surface^(112);*' 
positioning the terminals along^the Housing spline? 

4. The electrical connector of clainri'l wherein at least 
one of the terminals (60) is ai nr}ake firsts :^rieak^last 
terminal (62) with a fonward^'end (72)'e^ be- 
yond the forward end of tf|;e other l§rm^^^^^^^ 20 

5. The electrical connector of claim i.rviilieT^^^^ , " . ■. J j i:-":' • 
(58) is located at the juncture^f -tfie'-fe and r .■:i:^^^}j:r:^j 
the contact surface (aSj, th#^rM^li^ being formed '^^^\:'^c^: 
by withdrawal of the nrpldjngis'u parallel to the. 
terminals. '/ ■ ~~'f'' 



6. The electrical connector of claim 5 wherein Shejr^^^^^^^^^^ / 



cess (58) extends^ihto the housing basi.(22):pa^^^^ '. 
lei to the contact.surface (50), the h6using:b'asl':ei^T 
tending over the top'pf the Tecess.0^-FW'F^ 



7. The electrical connector of claim 1|whef^jii at least 
one molded ridge^(56ii-extends betweeatwo termi- 
nals (60) on the qgntaet surface, the mplded ridge^. 



-35 



extending from the base (22) to^iTOlded^rib (54 /iC^ 



located on the forward edge of the hGusing\spline. . --^ * 

8. The electrical connector of 'claiimi-where^^^ a shield f " . ' \\ % \ . 
(80) is wrapped around at^Fliif t|a .^portion of the 40 "N/y ^ fl^ 
housing and the terminals, the shii^ld having at least 'x^-^^'^^ 
one tab means (82) for secunng^lHe shield to the ' '^ '-r'.^> 
card and for securing the eiectrie4l connector to'the 

card. \ V ^'■^vA 

9. The electrical connector of clairn.Siwherein the in-- 'a.v 
sulative housing includes mounting arms (30) ex-| ' \;^yiy 
tending from two ends of the base (22). the shield] 
being supported by the base and the two mounting' 
arms. /so 

10. The electrical connector of claim 9 wherein^the ' 
housing base (22) includes protruding ribs (36) oht 
opposite sides of the base, the shield including slots 
(106). the ribs extending into the slots 'wheo the 
shield is mounted on the housing. ^ 
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(54) PCMCIA input/output card connector 

(57) An input/output electrical connector (18) is 
compatible with the PCMCIA Open System Standard. A 
PCMCIA card assembly uses the connector. This con- 
nector (1 8) Is a card I/O connector or header that is 
mounted on the edge of a PC card The connector in- 
cludes a plurality of terminals (60) insert molded in a 
housing (20). The housing includes a keyed spline (38) 
and an oppositely facing contact surface (50) with the 
tops of a row of terminals (60) exposed. The spline is 



molded by a mold slide that is retracted parallel to the 
tongue and groove keys and to the terminals (60). Mold- 
ed ribs (54) are formed in front of the terminals to prevent 
stubbing during mating. A clam shell shield (80) sur- 
rounds the housing and a frame section (100) on the 
front of the shield defines the peripheral mating interface 
on the card I/O connector. The shield also includes 
mounting tabs (82) for securing the shield (80) and the 
connector (1 8) to a PC card without the use of separate 
rivets or fasteners. 
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